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. 
Army B a l l i s t i c  Missile Agency 

ABMA-PD*C-711 Cable and Harness Assemblies, 
E l e c t r i c a l ,  Missile System, 
General S p e c i f i c a t i o n  f o r ;  

PROCEDURES 

George C ,  Marshal l  Space F l i g h t  Cen:er 

MSFC-PROC -158 S o l d e r i n g  o f  E l e c t r i c a l  Connec- 
t i o n s  (High K e l i a b i l i t y ) ,  Pro- . 
ccdilre f o r .  

B. A v a i l a b i l i t y .  .- Copies of s p e c i f i c a t i o n s ,  s tandards ,  proce- 
dures ,  and p u b l i c a t i o n s  requi red  by c o n t r a c t o r s  in connect ion wi th  s p e c i f i c  
procurement func t ions  should be obtained from the procur ing  a c t i v i t y  o r  
as d i r e c t e d  by t h e  c o n t r a c t i n g  o f f i c e r .  

C.  Other pub l i ca t ions .  - The following documents f o r m  a part 
of t h i s  procedure t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .  Unless o therwise  
s p e c i f i e d ,  t h e  i s s u e  i n  e f f e c t  on d a t e  of i n v i t a t i o n  f o r  b i d s  s h a l l  
apply: . 

Minnesota Mining and ManuI-cturing Company 

Process ing  B u l l e t i n  294-7018-6 :  i ,3dO2> Y f o r  ,XR-5001 Primer,  
Solvent  Basedy Scotchcas t .  

Process ing  B u l l e t i n  274-1638-32 (',i~" : . j  X i o r  XR-5038 Resin,  
Epoxy,' Scotchcas t  

(Applicat ion f o r  cop ie s  should be addressed t o  Minnesota Mining and 
Manufacturing Company, 900 Bush Avenue, St. P a u l  G ,  Minnesota.)  

, ' 

I V .  DEFINITIONS AND ABBREVIATIONS 

Nor app l i cab le  

V ~ RESPONSIBILITY 

A .  Design a c t i v i t y .  - Each d e s i g n  a c t i v i t y  of George C.  Marshal l  
Space F l i g h t  Center (MSFC) s h a l l  >e r c s p o n s l S l c ,  f o r  implementing t h e  pro- 
v i s i o n s  of t h i s  procedure.  
phases of p o t t i n g  cab le  assemblies  h:#Lil I:FLX, ;?.sins are used, 

T h i s  p ~ o c e d u ? : ~  F.;I:L~ i be app l i cab le  t o  a l l  

4 

2 
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c m p o s e d  ob: a laboratory 
"Flexafrarne" or k*C>;dixlg c?amps s h a l l  be 
a v a i l a b l e .  IC a s y  rearrangememt so  the c a b l e  
components can be h e l d  :L. .c al.ig;cmcnt: t o  f a c i l i t a t e  
prapdr i n j e c t i o  



5, Vacuum chamber. - An evacuat ion  system c o n s i s t i n g  of I 

B pump apd a vacuum chtlnlbox capable  of producing a d i f f e r e n t i a l  preseure 
of a t  least 29.5 inches  of mercury shall be used t o  minimize entrapment 

bubbles  du r ing  p o r t i n g  ope ra t ions ,  

6 .  Mixing c o n t a i n e r s .  - Conta iners  of a non-porous material 
such as polye thylene ,  glass, o r  metal s h a l l  be used t o  m i x  t h e  compound 

, and a c t i v a t o r  

7 .  P re s su re  source.  - An a i r  p re s su re  source capable  of 
d e l i v e r i n g  a minimum of 10 pounds pe r  square inch gage p res su re  of moi s tu re  
free a i r  s h a l l  be a v a i l a b l e .  

' 

8, P a p L a b r a s i v e .  - An a b r a s i v e  paper  (40 to 60 g r i t )  
manufactured by t h e x i n n e s o t a  Mining aiid Manufacturing Company o r  approved 
e q u a l ,  s h a l l  be used to rolighen t h e  s u r f a c e s  of neoprene c a b l e s  as 
requ i r ed  f o r  p r e - p o t t i n g  o p e r a t i o n s ,  

1 

I c. ---- Scorage life of compounds and primers - Storage l i f e  lirnita- 

I 
t i o n s  of p o t t i n g  compounds and pr imers ,  i n  unopened c o n t a i n e r s  a t  tempera- 
t u r e s  less than  80 degrees  Fahrenheit (F ) ,  are shown i n  t a b l e  11. Compounds ' 

and pr imers  which have been s t o r e d  f o r  pe r iods  g r e a t e r  than  those  shown 
i n  t a b l e  I1 shall be approved by t h e  q u a l i t y  c o n t r o l  agency be fo re  usage.  
Do no t  r e t a i n  o r  s t o r e  compounds and pr imers  t h a t  have previous ly  been opened. 

Table I l s  Storage l i f e  of compounds and  pr imers  

I &oinpohnd or primer .FI------- 1 S torage  l i f e  j 

I 12  months 1 
12 months i i -------. -.-..----L---.-- 

~ r '  

-.I-I-..- --. ...----_- I-- 
1 

I 
I -----"--- .- _.- -- I----.. -----.----. 

f 

m 5038 
,XR-SQOI 

D e - Saf -- e t y z K < ; & g E  - 



2. C i .~-.~~~mf::.:> it8 t h e  p c t t  6 1 i g  area must b e  kaithful ly  
practiced. Bnch  tops sfml I Le px-o~ec ted from s p i l l a g e  with d i s p t w s b l e  
paper cwerfngs and f1501 s ~ l ~ r 1 B  be c ~ ~ a n e c ?  frequently. Clothing, when 
s o i l e d  by pott ing ma?craa?s, i h a l b  he changed regularly and laund+red 
prior t o  reuse. 

3 ,  Ylrc Scotchczst XIi-5001 Y r h e r  shall  be treated the 
same as a highly volcltiL4‘, f1;lu;roabk :.olverit and proper precautions 
s h a l l  b e  taken i n  addiriori  t.0 those l i s i c ld  i n  paragraph V X . D . l  above. 

4 Obser-~c n~1~73aL s a f e t y  precaufions when using solvent 
or c lean ing  fluids, R E ~ I E I T  use m e t h y l  -ethyl-kr. tone,  toluene, xylene or 
related solvents  LO xmove nrzttcric14s Ilavirig an epoxy base f r o m  K h e  skin. 

! 



2. The connector s h a l l  be assembled w i t h  a mating connector  
to insure proper contact alignment du r ing  p o t t i n g ,  The mating connector 
s h a l l  remain in p lace  u n t i l  s u f f i c i e n t  c u r i n g  t i m e  has elapsed t o  preclude 
any movement which could cause misalignment. 

3 .  The connector  s h a l l  be clamped i n  an u p r i g h t ,  level 
and secure position co prevent  any movement of t h e  components which could 
cause s p i l l i n g  of the p o t t i n g  compound from t h e  p a t t i n g  mold. The wire 
o r  cable bhall  be clamped i n  a v e r t i c a l .  p o s i t i o n  t o  relieve any lateral 
s t r a i n  on t h e  soldered j o i n t s .  The  wire bundle shall be cen te red ,  w i t h  
r e s p e c t  t o  t h e  connector ,  wich no conductor couching the po tc ing  boot. 

1 

4 .  Connectors t h a t  have s o l d e r  pots which extend above 
t h e  normal mold l e v e l  (example AWG s izes  8 and l a r g e r ) ,  s h a l l  have t h e  
LOP level of t h e  mold extended s u f f i c i e n t l y  high f o r  t h e  p o t t i n g  t o  extend 
a t  least 1/4-inch over t h e  w i r e  i n s u l a t i o n  f o r  unshielded c a b l e  

5 .  Cables c h a t  haire a " f loa t ing"  s h i e l d  (where t h e  s h i e l d -  
i n g  b r a i d  i s  terminated by r r i m i n g  t h e  b r a ~ d  back from t h e  end of t h e  
cable i n s u l a t i o n  and is l e f t  ungromded w i t h o r i t  ~ h c ?  use of a f e r r u l e , )  (see 
f i g u r e s  4 t h r u  13) s h a l l  be secured in p l a c e  w r L i i  l a c i n g  cord having a 
m a x i m u m  of 5 wrap< . ,  The s h i e l d  termindt ing ( L X A L . ~ )  s h a l l  be embedded i n  
t h e  p o r t i n g  coapomd for  a mic i imum cjf 3!lh-inch ir depth and t h e  s h i e l d  
end shall extend a minimimi  of 3 / 1 6  i nch  iroa t.he ecd c.f t h e  w L r e  
(conductor) i n s u l a r  i o n ,  In the cacie of srriaL1 c c n n e c t ~ ~ s ,  the p o t t i n g  
mold s h a l l  be extended ro comply w i t h  m i n i m o m  spacing requirements ,  

\ 8. Bendix "Py,gny" connectors ,  o r  approved equa l ,  of a 
p o t t i n g  type which have a locking r i n g  (PT06) s h a l l  be inspected for  "ring- 
binding" inmediately p r i o r  to p o t t i n g .  This  i s  accomplished by p r e s s i n g  
the p o t t i n g  boor: on to  the a d a p t e r  r i n g ,  t u r n i n g  the  adapter r i n g  down 
t i g h t  a g a i n s t  t h e  locking r i n g ,  and then back1r.g the adap te r  r i n g  off 
l / 4 -  t o  1/2-.-curn. The locking r i n g  should then  r o t a t e  f r e e l y ,  as r e q u i r e d  
for  proper connector  engagerncnr. 
n e c t o r s  which p rev ious ly  have been checked f o r  r i n g  binding and have 

D o   no^ d i s c u r b  t h e  adjustment of con- 

been zealccl, 

6 
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1, The acthator ;id baa, resin shall be mixed accordiq 
Special care s h a l l  be observed t o  the instrwtians by the manuFactiurar, 

to m i d  the inducing of air hhbPea into the potting compound during 
rdriap. 
mgardlea~ of the  method used to inject O ~ C  pma: &he compound Fnto the  
mold .or potting boot. 
BOOQ as possible after the D ) A . ' * ~  resin and acti-vator Rave been mixed, by 
vacuum evacuation or other S ~ ~ I ? C J Y C ~  mtAod.  Vacuum evaeuatlm sha l l  be 
used i f  sui table  facil i t ies are m~ai lab le .  The vacuum evacuation, i f  
wed,  sha l l  be of the neces3zs-y m s p i x e t d c  :md of suf f ic ien t  duration t o  
remove air bubbles that wcmld appear ds voids f n  t h e  pu t t ed  configuration, 
The-evacuatiorm t i m e  shall be c:c:tnt,ais::tent w€i:h the  pot life of the mixture 
in order t o  r e t a in  speafftrieat working t ime .  for the pot t ing  procedurce. 
Each.part of W-5038 (base resin and activatsr) shall be thoroughly mixed 
before combining t o  produce. the p o f t i n g  c o q o h ~ ~ l d ,  Proportions by weight 
s h a l l  be: 5 par t s  base resfn-''Ah", 1 paxrt activator-"Ba7 mixed as follows: 

Care, shall be taken t u  prevent voids mid to clhniailte air bubbles 

A i r  bubbles shall be reduced to a mahirmrm, ae 

a. 

B. 

IC. 

Gombin.~ the bm parts i n  .the abwe porportions 
and m i x  2hoxugliIy =it% a slow mcwing mechanical 
mixer or with a pacidfe by hand u n t i l  the color 
of the mixtvre is unifom. 
m i x t r ~ ~ e  by rapid  agitation as this introduces 
air whlch is diffdcujerr to elhiminate. 

Do not whip the 



J, Inspection (Fi.2ae .,e The p c t t c d  cable shall be inspected 
The surfaces of the for general appearance and qtzaPity of W O ~ ~ S L X L S ~ ~ ~ ,  

potted area sha l l  be free Zrm. surface vo ids ,  b l i s cers ,  tackiness (after 
curgng has been .axmplished)  arrd other  sixiiilar d e f e c t s ,  
be flexed a maxinmrm of fi-.-:: t i ncs  at t h e  joLnt of t l x  cob'lc and the 
potted connector to detex-..rr-2 t lz i :  the m a t e r i a l  is securely bonded. 
Defectives that w i l l  (as 22temiaa3 by the inspctor) adversely affect 
the serviceabi l i ty  relative ta rhe intended use OE the cable assably 
shall be cause €or rejecrlm of the appl iczble  potted assaubfy, 

The cab le  shall 

9 
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PSPErnIX I 

BBT"3CMG CPJ3LE 1LSSEMBLIES USING 

EPOXY RESINS, PROCEDURE FOR ' 

IUUSTRATIONS 

I. T h i s  appendix c o n t a i n s  p i c ?  o r i a l  er:amples of t y p i c a l  p o t t i n g  
methods used at George C, Marshal.1 Space F l i g h t  Center  as 
follows: 

a .  Min ia tu re  rype ccjnneciors poczecl w i th  nylon j acke ted  wire  
are shown i n  Figures 1, 2 and  3 .  

d.. Min ia tu re  type cr~nner CO,'s ~,:cced t i i t h  s i~icIds in a b u t t  end 
c o n f i g u r a t i o n ,  shii : i?.~ p,rmricieri r h r m g h  pin are shown i n  
f i g u r e s  L O ,  11, 12 a.nd 1 3 ,  

e. Min ia tu re  type C O K ~ I I C C (  ~ r s  ro t red  wi th  sh i e lded  w i r e s  t e rmina t -  
ing  i n  a EyrLng, Thla sh :e l l s  a l e  f_.1-ounded through a p i n  of 
t h e  connector as shown 111 L X ~ : L J C >  t 4 ,  1.5, I6 and 1 7 .  

f. Minia ture  type connectors  po: ted w i c h  a iicloprene j acke ted  
' c a b l e  t h a t  have t h e i r  5h ie :ds  i e rmmated  i n  a Hyring. The 

s h i e l d s  are ~XOURC!& t I:< ;;JR i T  the c o m e c t o r  as shown 
i n  f i g u r e s  18, 19 arid 2C 

g.  Minia tu re  connectors  porzed w r t i f  .,hieldcd wrires t e rmina t ing  
i n  a Iiyring. Tile sh ic~t l s  ,iic :ided through a p i n  of t h e  
connector a5 s h a m  i n  f igu res  3?. 32. arid 2 3 -  

I 

11 



MS connectors ported w i t h  the skiielded wires terminating in  
a Hyacing. 
C o l l K l e ~ t O n :  as shcrwn in figure8 30, 31,, 32 and 33. 

The shields are grounded through a pin  of the 

Heavy Duty Power Cable Connector used i n  ground equipmenr. 
The potting i s  done through a hole  in the connector as 
s h m  in figure 34 .  
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BENDIX PYGMY TYPE CONNECTOR WITH NYLON JACKETED 

N O .  2 0  W E R E .  
F i g u r e  1 

13 



F i g u r e  2 
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F i g u r e  3 
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! 

BENDlX PYGMY TYPE C O N  NECTOR W I T H  FLOATING SHIELD. 
SHIELDS NOT I N D ~ V I D ~ A L ~ Y  INSULATED . 

F i g u r e  4 

16 
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c 

lad 

F i g u r e  5 
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F i g u r e  6 
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F igcre  7 
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F igure  8 
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F I G U R E  10 

BENDIX  PYGMY TYPE CONNECTOR WITH A SMALL NUMBER OF 
SHIELDED WIRES. THESE SHIELDED WIRES ARE TERMINATED IN A 
BUTT END CONFIGURATION AND GROUNDED THROUGH A PIN I 

I 

Figure  10 

I 22 
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F i g u r e  12  
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SHIELDING INSULATED BY 
F i g u r e  I 

S L E E V E  

25 
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I A p r i l  1 2 ,  1 9 6 2  

-1 I 

t 

BENDlX PYGMY T Y P E  CONNECTOR W I T H  MANY SHIELDED WIRES 
T E R M I N A T I N G  IN A H Y R I N G .  T H E  SHIELDS ARE GROUNDED 
THROUGH A PIN . O F  THE CONNECTOR 

F i g u r e  14 

I 26 
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F i g u r e  15 
L 
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F i g u r e  16 
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SHIELDING I N S U L A T E D  B Y  SLEEVE 
Figure 17 

29 



CONNECTOR W TH A 
NEOPRENE JACKETED 
CABLE ATTACHED.  
THE SHIELDS ARE 
TERMINATED IN A 
HYRING THAT I S  
GROUNDED THROUGH 
A P I N  OF THE 
CONNECTOR 

PISFC - PROC - 1 9  6 
l p , r i l  1 2 ,  1962 

F i g u r e  18 

30 
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F i g u r e  19 
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NEOPRENE JACKET IS 
EMBEDDED I N  THE 
POTTING COMPOUND 
A M l N l N U M  O F  
.25 I N C H E S .  

F i g u r e  2 0  

32 
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-"----- 
t t l ' r  

BENDIX PYGMY TYPE 1 ,  
CON NECTOR WITH M A N Y  
SHlE LD ED WIRES 
TERMINATING IN 
A HYRING - 
T H E  S H I E L D S  ARE GROUNDED THROUGH A P I N  IN T H E  ~ 

CONNECTOR. T H E  HYRING IS P O T T E D .  
F i g u r e  2 1  

33 I 
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F i g u r e  22 

I 34 
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F i g u r e  2 3  
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F i g u r e  7s 
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F i g u r e  26 
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Figure 28 
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F i g u r e  29 
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M S CONNECTOR WITH SHIELDS TERMINATING I N  A H Y R I N G  
THE SHIELDS ARE GROUNDED THROUGH A P IN  

F i g u r e  30 

42 
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F i g u r e  31 
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F i g u r e  32 
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S HI E L D I N  G G NSULATED BY SLEEVE 
Figure 33 
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